T, for "Li Induced Transfer Breakup Reactions

N. J. Davis, R. P. Ward (Keele University, England) K. Rusek (The Andrzej Soltan Institute for Nuclear
Studies, Poland) N. M. Clarke, G. Tungate, J. A. R. Griffith, S. J. Hall, 0. Karban, I. Martel-Bravo,
J. M. Nelson (University of Birmingham, England) J. Gémez-Camacho (Universidad de Sevilla, Spain) T.
Davinson, D. G. Ire- land, K. Livingston, E. W. Macdonald, R. D. Page, P. J. Sellin, C. H.
Shepherd- Themistocleous, A. C. Shotter, P. J. Woods (University of Edinburgh, Scotland)

T, analyzing powers have been measured for the '*°Sn(’Li, °Li* — o+d)"?' Sn and '°Sn(’Li, *Be—20)'"’ In
transfer breakup reactions at 70MeV beam energy, where the °Li* is in the 2.19 MeV 3" excited state and the *Be is
in its ground state.

The transfer breakup reactions are of particular interest because they combine two processes which are now
relatively well understood in isolation. However there has been little published on transfer breakup reactions. "Li
induced reactions are of relevance to studies of nuclei having cluster structures of a similar nature to that of "Li.
They are also of relevance to radioactive beam studies where the radioactive projectile nuclei have a large cross
section for nucleon transfer and, in particular, fragmentation. Coupled channels (CC) calculations have been found
to describe transfer reactions very well and more recently continuum discretized coupled channels (CDCC)
calculations have been very successful in describing breakup reactions. The challenge is to thoroughly test these
calculations with the more complex transfer breakup reactions.

The detector configuration used for the breakup fragments needs to be considered for the case of °Li* where the L=2
breakup results in an anisotropic fragment distribution and a consequent phase space effect of detector positions. A
technique has therefore been developed to take this into account. A phase space correction is applied to the CDCC
calculations so that they may be reasonably compared with the measured T, data.

The results show that the calculations do well in reproducing T,y analyzing power data in one of the first tests of CC
and CDCC calculations for transfer breakup reactions.



